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(57) Abstract: COPYRIGHT: (C)1 997. JPO 

PROBLEM TO BE SOLVED: To form an image with high 
quality at a high speed by applying pulse width 
modulation and power (luminous intensity) modulation to 
a semiconductor laser. 

SOLUTION: A pulse width generating section 14 of a 
pulse width generation data modulation section 11 in an 
Image forming device is made up of a phase locked loop 
PLL and generates clock signals with plural phases with 
a multiple of N synchronously with a picture element 
clock CLK. A data modulation section 15 generates pulse 
width/power mixture modulation data being pulses having 
two kinds of pulse widths corresponding to a content of 
image data within the pulse width designated by 
frequency selection data from the generated pulse and 
provides an output of the data to a semiconductor laser 
drive control section 12. The semiconductor laser drive 
control section 12 applies pulse width modulation and 
power (luminous intensity) modulation to a semiconductor 
laser LD of an image generation processing section 13 
based on the pulse width/power mixture data to form an 
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Mm^^t. 10 

lulB/NVl/Xitii^fig^^tt, P L L i^>-fe-9--f ific J: Uitf 
IBS^f-*- ^ tc»o\ ^T mriB^iS[(7)>'NVbXitiiO/NVl/>^ 5: 

- izm-:5\, ^T 1 K >y h St^ i; (DJVV:x.m^m&-t-S> t 20 
iS[CD7NVl'XifiicoaulB/NVl/;^5:^LT, 1 K>v NSt^:*; 

(Dmmmtmsi^m^m)miizmm.t^zt ^mtt 
^m^m 1 iB«oB^i?gfi^g. 

[ft*«3] tffiB7^-^?^^©i:BtSa^#S{c, 1 
SulBT^-^f^H^Sli, 

8ylBM?idgi[®^T-'- 9 fCS^t NT 1 K h 3 y CD/^•;l/ 30 

xm^mM^^tttjiz. m^m^ntzJVvx^p^T' 
T, 1 K -v s sfc y (D'^m^^Mffaizmm u 

fete, ltifBT-'-^^li#|$7t)\ 1 K-v h^f-'J®|^iii![ 40 

LTvxoi:^(cji, sfna^^s*^, ^s^ai^^js 

m'.z'r^tt^iz. m^f- ^ i k h ^ 

[»*S4] BoiBT-'-^J^^ISti, 

tolBliftT''- ^? i: t;tc. 1 K-y hSrottrfB/wi/T.®^ 



-5 zi -r-sit*^ i e>^:^js 3 N-fn*^ 

{c|B«®®^?g^g„ 
[it*«5] buIBt-*-^?^^®}^, 
S/i-T^-r >^/ffiiE7^- ^ ?:fB«-r^iB'li;^IS$:, $ lb 
\zMX^ 

tm^mztm-hx. mmm^m\ztmt^ ty^^-^ 

s/i -T^Y > yffliE-r * z: t ^iimii r^m^m 1 
it*^ 4 (D I. ^irtiMzsm<Dmmm^m. 

Mi^vvxif^mRz:^yt?m^^nf:.jvvx K<y 

MIBfilS^T^- ^ (C*fJS L ;S:^iM Sr^i: "T -SfuiB/t 
;bx©^5:^f e) 3 $:mi:-r-5»*]S l ^^^.W 
5 cov ^■t'ti;^)HCiB«®®#?^^go 

u^mzm^L. tf«B=i-r> \^m-^ti^mmmx:f3^- 
FSrfi^ LTV i:, rnmLST"- ^sim^mizMm^ 
tix^^^m^.&mmRy'- ^^zm■5\,^x. ffjiBS^^-r-'- 
^ ^m&^ii:xmjj^-ii:^7'-'$(iiLmm^mt., 

t'- (CSo'V >T, Bt)iB/NVl/X $:^JE!Sc-r.5 3 i:{C J: 

[0001] 

mmm.\zm-t^. 
[0002] 

JjiifC J: U Wis (Cii^^^ifTe) ' Ti'^^tgTfeS Z.}it)^ 
[0 0 0 3] tz.it>\ 4^fl:b-if(Z)Sgi&mgf£^;7^ai 
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[0 0 0 4] ^ZX\ tfefe, ^<^ly-^(D9t3m.m 
tC, #gg^2 - 2 0 5 0 8 6■f•ii;#g^Ci2«$4^T^^■54i 
[0 0 0 5] zrHt. ^<^V-^(D9b{i!.tl^^^m'I- 

[0 0 0 6] 

ffi*S7-'-^?<Z>^T{C2M, 1-751*3*., 07bU5:A:^L 
Tii^5:^fi!t-r-Sz:i:i:;&»J, :*:*2filiia^©*^$:ai:^ 

[0 0 0 7] -?-3T% ff*]^l|B«®l§^(i, /NVl/Xfi 

[0 0 0 8] m^m29mcowEit. ^mmtmi2^^m 

[0 0 0 9] ff#«3!E«o5§B^tt, mmwLhmTmm 
mmzumir^ zhoyxn^mm^^u^mmct^ z 

[0 0 10] m^m'iimco^mit. ^•^jvi^.ommit 
m-t^ zt(Dx^^mm.mjmm.^mm-r^ zt^m 

[0 0 1 1] m^motmcD^mit. n^^^-^mmizt/ 

[0 0 12] m^metmcD^Eit. #K«y Kf^x-jg^ 

^t^Zt^Sff^tLX^^^. 

[0 0 13] m^m7Mm<D^mi-L mm^j^mmm 
x^^m{mm^m.im^^^zt^BmiiLx^^^, 

[0 0 14] 

[^JilS:^^i--5fed*«)#®] lf#^lfB«<Dfg^(7)H 
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:x.ipi®>'NVi/X$:^-r<5T-*-^?a!ii^|gi:, u— 

m(D/vi7.^^-ri,ztiz^*). ±UBm^m^Lx 

[0 0 15] ZIZIT', /VVXmE^^mit. PLL (Ph 
ase Locked Loop ) i/^tl^^r-lflcj: 'J, 9* 

[0 0 16] T^-^^^^tt, yNVl/Xipg^^iSc^S©^ 

[0 0 17] ^t^m^mit. m^ii. ftm^'mwv 

[0 0 18] ^^mt. ^^\y-^t>-^i^\m^nr:L 
30 m-^. 

[0 0 19] ±tmmz^t\\i. 4^f2|s:L/— tf$:^SL 

[0 0 2 0] z®*^, m;^it. m^mzizsmr^j: 
iz. ih'yh^rz^}<DJV\^7.m^m^r^mmimm7' 

40 h^fz'jcDyvv^^u^m^-r^tttjiz. ^sis^sn, 

[0 0 2 1] 33T\ jlj^ggC^T-'-^?}^. lK>yh^ 

K-y hmr:LV<D^mit.mimm^mMmiz^^ir^^ 

[0 0 2 2] f:^*)-^, 1 K-y hS;t:'J<Z)|5§i)gi5c§:l5< 
50 LT, Sii?&S&<S<-r-5>^#(Cti, 
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[0 0 2 3] y'-^^^mt. z(Dmmmmi7'-'$i 

[00 24] ±smmz^tHt. mmiMiRT'- ^iZj: 

^^izMM-t^ zt-^^X'^. m^(D^mzMi^Lfz.m^ 
T% msxnc^mm^-mmzm^-r^zt^^X'^^o 
[0 0 2 5] tfz. mis, m^m3iztm.-t^^o 
fc. miia-T-*- ^ ^^m. tm^&^mz. i k h a 

m&T-'^mM^mit. mmwm^7'-'5i\zm 

^KIS^$ti;^yNVu:xi|)if*iT-SaieB^T-*- ^ ^ISo'v^T 

^mm\z^L. m?^^mt. mmmsmi'r 
ii^iz\t. m^^^m)\ ^m^^^Mmiz-th 

^j-^^-frS =bOT'feo T =fo<J: I ^. 
[0 0 2 6] ZZT. ^^Sli, ;JfU=i>^ 

^-(DliJ^ii^g^rMiS^gSSliRT"- ^ tc J: U 
[0 0 2 7] ±ia«fife{Cj:4x{i\ iS^^^m^T^'-^lCcfc 

iSSowSKo®^ $:0^^5c•r ^ 3 ^ -5 i: i: fc, 

[0 0 2 8] $e>{C, mX\i, fi*^4tZia«t--Qj:o 
[0 0 2 9] 3 3T% ■fe^iiS^T^-^SfJi, 1 F^V hP«gT' 

[0 0 3 0] ±ia#sitic J; 4at±; {tmmR^- ^ (C J: *; 
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3i::*tT'^. im.-t^mmzmvt:L K>y h^efifc k^^ h 
'j-si^aetc, -mmzmm-^zntf^x^^. 

[0 0 3 1] mtS, if*^5lCiB«-r€.J:e) 

\z. itflBT^-^f^S^ati, 7-*-o^*fflIE7-*-^5f 

tffIB ai -^V > ^''lijE-r'- Srttfi3iB1S^©{Cf Bit L 
T, SffiBIB'tS^atCiBli-tS i/x -t'-i' > ^'WIE-?- 9 
^cS^v^TB^JSB>'^Vl/Xlpi?:^iELT, f^x-T^-f 

[0 0 3 2] ±IB«figfCj:4x{S, WiSfC, mm\Z 

SJ^±-^it^Ztt)^X§^^ 
[0 0 3 3] 3e>fc, if*^6{cfB«1-s.fco 

fc, tulH-T'-^^^Stj;, tufB/NVl/X(ti^iiSUf^?£ 

[0 0 3 4] ZZX\ &mmi7'-^\t. AVbX&#K 
[0 0 3 5] ±iB#fig{Cj:tt(i, SaajR-r'-^lCj: U 

30 [0 0 3 6] t-fcL. mti. W^3l7fCi^-r-5J:e) 
(c, SuiBT-'-^?f^^@{i, tuiB{4fi3i^T-*-^$:iBt« 

•rsfeST-*-i5ffB«#igi:, 1 1 ^-r 

Ki:H^A:^7^- KSrmUU 3v> K-fl-^^^n v> K 
A;^=E-K$:^iSLT^.^-S>^, luiaA;ti$tx-i.^a^ 
T-*- ^ ?:tul2&gT'- ^IB'IS^IS}cia«U, eUlBn v> 
Kfff-t*^luiail/^A:6^- K^^|^LT^^-Si:, SfflBfi 
St^- ^IBit^lSlCf B«$ tiT V ^■S.SfnB&gS#?T'- ^ 
^cS^■v^T. Sfifa®^5^-^$:jl5g$-t±Tai*3-y:^-T' 

^^.-t^ztizj:^). wm&mmi7'-^izMi:c^Ltz& 
[0 0 3 7] ±imm.izjini,i. mM^f^m^m^x. i 

^- iyn$>^ V 1 ^-f ^^fC-eSJ^T-'- ^ i y /N- 
50 [0 0 3 8] 
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[0 0 3 9] m.n. \y-^^^)y9^0^^{i^\y—^^ 
[0 0 4 0] :i<D;V\yXi^ ■ 

[0 0 4 1 3 z(D^vv7.m • ^'^r?-m^^:^ii. m 

r? -mm^m^^t:>-&xim.ir^ z t x\ tn^n(Dm 

'fu-^y.i,zMLx^mx'&&tmmz. m^<^mmtiz 

t^^omoi^&^o 20 
[0 0 4 2] z.(DJVvy.m ' ^'^u-^:^izj:^mm. 
m^mut, miizB-tJ:'^iz, ^i^\y-iffm- 
^fumBztmm^^mmmsm^m^xiDV. 4^ 
«c v-^^m • m^mm 2 \t. ;v\y7.m^^ ■ t-- ^ 
m^m4 tmi^\y—mm ■ mmm^^^m^x^^^. 

[0 0 4 3] ;Vi^7.limM • ^-'$imSSM IZit. MiSi 

mxWl^-t^Z^\Z^^}. n)\,y^.m&^\^tz.'r-■^DA 30 
TA&lfe^LT. ^^flcU— yW-^J^gpstCffis^l- 
[0044] ±ui^^ \y-^mm • fiji^sp 5 mmm 
^^asgpsti. Ei2tc^-r<fee)tc, 2ocDm8g^D 

K D2. ReifipiflO P 1 , h^>i>";^^Tr 1, 4^ 

^i^\y-^hDmi^%m^PDm^m^xn^). 

W>D 1 > D 2 (C-5-tV-?tl/NVl/Xitii^ • T-'- :5?^g|54 

[0 04 5] mtj^aiD 1 com?5pL i d 1 s:eitififio 

PI. 4^#L/-+^*LD;5:t>'S3t*^PD$:/^LT7tm 40 

L, flS^uigD 2 I D 2 

4^#1^— 9■*LD(^)«:^|aI®tt75:oTV^S« 
[0 04 6] L;'l*-<oT, H3 (a) {Z^-t^tm^M 
zfOimz J: S b — if L D CO^^f^S t 

oymmztmLx. ms cb) (wT^i-^e^tc. mmz^!^ 

mi$-ly—ifLD^Sm-t^ZilijiX^:S>ilt^lZ, -r- 
^ D A T A (c J: -^©lEi!; ^mmir^ Z t ^^X^ S„ 
[0 0 4 7] t-4>;b-fe> Mft^fiic^aSSPStt, ±i$CDJ: 
^ic. 4^^f*u-^fLD^g^^^PD$:filxoi:i:t 
{C. ifLD*Mbai|^$ti;tU— if)^&i^ 50 



9-163138 

8 

[0 0 4 8] -?-Lr. zcD^mt^iy—ffLDoytatimM 

It. A;i/Xi|i$:3M, >'N°'7-'fi^6M®|tl 8Pgii&ai 

[004 9] 04Jb^e)^3&^S<J:^^C, cfJ^S 

•5. 

[0 0 5 0] -g-ZlT', llSfC. A;i/X$::&^-|±T:ait^ 
(a) i:, /t;i/;^$::&^T'm-t^ (b) 
-t^oiz. /t;i/XipM&PMi;-rsi:. PMiiPM+AP 
M (APMti, */Jv\VL';^iIiD 0 2/\Vi/;^$:^fntf 

^^i^Ztti^l^^-^^. 

[005 1] Z(D/VV::^(D^iim^^VV^m^ • 7^ 
-^^gP4{Cj:y^foTV\-5„ 

[0 0 5 2] z:®j;e){c, yWb^ili^s • /tc-^:^ 

[0 0 5 3] ±mM^mM.i:BtMtLX. tAT, 
[0 0 5 4] fSi. JetT{C3$/<Siag©?^^li, 
fev ^T#tc;$:|gB^$:PK^-r ^ BcDiBiSt^^j^T^v ^PS . Zix 

[0 0 5 5] EI 6 -EI 2 Hi, ^n^mmmM^may 
mio:>^<7yj^m^7rs-rmx^<'). :^ms&o^mm-s~. m 

[0 0 5 6] EI6fCfeV^T, ®#?^^S|ggl Ott, /NVl/ 

• 5=-'- ^^gp 1 1 , 4^^ji iy-^wmmm^ 
iz-Bamm^vmuiz^-kmxx^^). ^v\y7.m 
^ • f-*- :5?'^iigp 1 1 (i, ^vvT^msEmm 1 4 

[0 0 5 7] /t;bxitii^ • T-'-^f^SP 1 1 \z\t. m 
^ L t mmm^m. 1 0 e>ii^^' □ >y 

[0 0 5 8] /NVi/;^i|ii^fi!t • r-^5?^gpi 1 ©>'NVb;^ 
*i^SPi4ii, MAti, I17{c^-rj:e){ciiigs^s 

tlTfc*;, 7M®D7U>yy-7n>y^FF 1~FF7. 
7MC[)jiSIlISSDL 1~DL 7, v;i/5^:?'Ui'-9-MPS. 



g 

[0059] #D7U«y^7n>j/^FF l~FF7l±, 

^m&m^D L 1 ~D L 7 ®ji®aj:t77b\ -e® u -t >y h 

[0 0 6 0] ^jlJEimSSDL 1~DL 7{i, #D-7U>y 
:/-7n >v:/F F 1 ~F F 7(Dffi;^i§g^-Q{c^^$txTfe 
D7U^y7'7P>y:;'"FFl~FF7CDa4:^;5:-€-tl-? 
tlT/S, 2T/8, • • 7T/8^F^3l^$-fr 

±fBD7U >v7^7n«y:/FF l~FF7<7>U-fe>y h 10 

[00 6 1] DtTb^oT, ^D7U >y7"':7ny-/FF 1 
~FF7ti, H^i'n«yi'CLK$:-?-4x-€-'4xT/8s 2 
T/8, • • 7T/8^r^®J£$ii:T. ia8{C;g^-r 
J:-5jfc/NVl/Xiti^il|Lfeli^T^-<5?A;bXPWO' ~P 
W7' i:^LX. -?-oai::^;a§g^-Q7i^e>v;i/^-:/L/i'-y- 

[0 0 6 2] v;i/^-7'lx^i^MP(Ctt, $f>{C, M^t' 

StiTfe'J. v;i/5=-:/u<:7-b-MPli. _hl5&D ^ U -y :/ 20 
7P>y:7^FFl~FF7^^ 'bXtl^n^mmT'-'^JVV 
;^PWO' ~PW7' ;^)^e>2^(J9/NVl/;^i|liXTi:/NVb 
(X+ 1) T<7)®^5=^-^7\Vl/^PWO' ~PW 

7' ^msiLx. mmm^mmmi:mmmm-t^mam 

#?$4%7l2^c7)yt;i/;^itiiXTi:A;i/X*i (X+i) T 

(DMM'T-ii^'sjixpwo' ~pw7' (Dmm^a'p^m 

a^jlW^SSLT, EI9fC^1-J:e)'fcT/8®>'NVl/;^*i 

(7)M^T^-^fyNVi/::^PWO~PW7$:^-r-S. 

ifa^fiS; • f-*- ^5? 1 1 tt, 3 cdm^^-t'- /nVI/;^ p 30 

W0~PW7S:. ig6{CS^tf-7-*-^f^SPl Slcffi:^; 

[00 6 3] tf-. • ^'-^'^SP 1 1 CO 

>'^■;^;^.|jS^S|S 1 4 ti. El l O iZ^-tJ: olz. P L L 

(Phase Locked Loop ) 2 Oim^^^zm^■t^:lt■^^^V 
mimZ 3^^^^'i/N^jiS2 4 5:{i;tT^^-g>. 

[00 64] mmnM^z 1 tciju js?MifF s (mm 

m^uyi;c LKlzmM-r^^olzy-{ - 

[0 0 6 5] ttjiio^. 1 /^^mm2 4 li, «iEfiJ1Sl 
2 3 ©ai:^ F o 5: 1 /N^^jf LT, {^Ifiifcic 
^2itcffi:^U ^iit«i^2Uju mm^uv^CL 
K ^ 1 /N F o (^{atg^rib^ LT, ^CDP^^^& □ - 
/^";?.:7^•;^^2 2{cai:t;-r-So n-;\-;j.7^' 2 2 
tt, ■E1=§i:t$^^2 l*^6A::^Stl^^.M5)c;^^^C-g■*4^T 
v^-o^gTifig^-^ilSftSrgiVR^g, mjEffitJ^5liS#2 3 50 
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\z^i3-t^o nmm^m 2 3 1*, n n-x 7 -< 

2 2 $:^YbTetgi:blc#§2 1 A^^A:^7StvS^M^5}-(C 

[0 0 6 6] Lf-ti^^r. PLL2 0$:ffl^^T>'^Vl/::^>lIli 
1 4 $:#^!!c-r^ miiZ^LfciDyVy^yu 
>vyFFl~FF7, ilSEHIg&DL 1~DL 7, 

07OD#^(Di:e)(C, mi&^--$i/Vl'7.PW0' ~PW 

XMW-LXmWl'r-'Si/WxPWO^PVfl Sr^fSI-S 
3i:^<, aScs W^T-*-^>'t;i/;3^PW0~PW7$:^ 

^•t?>zt.^'^x^. mam^mmt^ zt^^x^^t 
t^iz. mmi^nyi^cLKimitLx^. mm^u-j 
^'CLKtciiseuT, mm^u^y^cLK(Dm^ (n 
^) (Dmm-r-'!!c/vi7.pyio~pw7 ^^-t^zii 

tr^X^^. 

[0 0 6 7] ^(D^^m. ^NVl/XiH^ • T-'-^^gP 1 

x^^tt^iz. mmmm^itiif^zt^-^x^^. 

[0 0 6 8] • T-'-^^gP 1 1 (Z)T-*-<5f 

^SSPlSti, Ell ltCS^-rJ:e)tCfllfi^$tU PWMm 
i^3 1, T'-^rfiJfflIiaS&3 2, T^-^t^f|lIS&3 3^S: 

[0 0 69] /AVb^^ipS^gP 1 4 tt. _hi2BI 7 feS V Nli 
01 0{C5^LfeJ:e){C, Mmi'O'y^'CLK&NfSbfe 
/NVl/X$:^fifeLT, T^-^^gpi 5<DPWM|lIj?&3 1 

[0 0 7 0] f-^mmmS^Z 2{Ctt, 8 l^-y h®®^ 
7'-'S't^imM^'f-'$iti^Xti-^tu T^-^f^O^SS 

&3 \dv VX}V\^yJmm^y'--^ Te:5 tf- 

[0 0 7 1] pwM(iigS3 1 tcii, J:iS/NVi/Xi|(i^gp 

1 4 :*'>e>CDili^^' n -V ^ C L K $:N{gL7cyNVU7.A^A:;tr 

3 2®ffl;^1-^7N°;i'Xitii^ifffl-r-^7&':A;^$n, PW 

MI1IK3 Hi, ^■^)\^7Jmmm'r-^}Lmmmi^- 

[0 0 7 2] T'-^f^mS&S 3(Cti, PWMEIgSS 1 
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[0 0 7 3] b— iflgiSaiJ^^gp 1 2 StMl^^ 

xmm^^ms tmmizm&i^tixis^). mm^ lo 

XT V ^ ^ . b— tfigKrMmp 1 2 Rxmm^mm 
jm 1 3 li.. m^mmx-mE lt^^^^z. u — y-- 

l^l&SU^P 1 2 {C J: tj /NVl/XiH^ • T^- if^SP 1 1 
iS^S:?^^!^•t -SililtjfC. g^^-PDTi^^^^U-if 20 

[0 0 7 4] mz. ^m^mmi-^. 

[0 0 7 5] mmmn^mi oit. ^^wiy^msE^- 

■X- ^f^gp 1 1 izmmif n «y C L K. 2 li>y K ©JS 

yNVl/Xipg^EJc • 5=-'-^^ii§P 1 1 \t. Ztlibizm-:S\^^X 
B^7-*-^/^V^;^PW0~PW7&:£^i§;LT. 4^^^ 

-it'lgttMPSPi 2{cai:tf1-^. OTOSi^tcis 
V^T{i, am^'n«vi'CLK$:F (MHz) (=1/ 30 

T) , Aij^n^mm'r-^tiK sif-yh, 

5{)\ /NVl/;^.i|ii& 3 fc;">y h (8mm) . J-^U- 
5:5f>yh (32|5gig) ©I — ^;L'2 5 epiUcDig^^ 

[0 0 7 6] 

(±-#igt^jiffiS$C (F (MHz) ) iS^mR^tlX^-^^m 
-^SrJg^t-Si:. HI 2\Z7j<t iio\Z. mm7'-'^\t. 
MMTmzmm'r-'^D 0~D 7 tt^Kfj^itU JWy^m 

tSDT. 01 3{C^t-=fce)^4^^<*:b— y-'LDc^T^aj:^ 40 

[00 7 7] 3{7)K>y h-r^i-i/'li, mtf, 1113(Z) 
:£S^CDSft-T-'- ^ D 0 h LT. Mx-tS, ig 1 4 fC^-f 
OiC, 1 0 0 1 0 00 0 (DO 7;6>±{4lf"-y DOO 
;i)'^Tfefc:-y ST-feSo ) ;^-<A:^$n7ci:t- -Si:, ;V17. 
mSEM • 7=- ^f^SP 1 1 {i, ±{^3 t^->y hT'/N';b^i|ii 
^M^'n\>\ T{45t:'-y HT^CD>'\Vb;^ilii&MWf -So 
b7l;f3';oT. J-^)Vxm^m- y'-'^^mi lii, HI 
4^Cj3l■^T, T/8/NVl/Xi:LT, 4 (10 0) S:®^ 
U ?fPB^-r-s)T/8/\Vb:^C!)t[l:di;UT> f-i'/N'c;- 50 
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Srlilf-Si:, 1 6/3 2 (1 00 0 0) SrS^f-S® 

T*, %^t}ii\^x\t. mi^\zmmrr-iiT>o-kmd^h 

XUmzB-t^^\Z. 4 XT/SCD^NVl/XitiiT, 
Wr> U SPtc b:"- y N-r? - (D^^(n>%^tso:>T / 8 ©/t 

[0 0 7 83 mz. mmmi-r-'snz^^mm^nv 

i?CLK$:2F (MHz) \.zWt^-^^m^\z-D\^X. 0 
1 6-111 9{CS^-lxTSiB^-r.i)o 
[0 0 7 9] ±M(D^r>\Z. /'^V^X^li^• T^-;?^ 
gpillCti, F (MHz) ©Sf^^' P ^y c L K, 2 tf 

>y s (r>m^mmi'T- ^ Rzf s tr >y h ©m^t^- ^ 7b' a 

^Uy^CLKti^ZF (MHz) (C51#^$*vTtj, Wf^ 
•x-^f^KillU'-hti. F (MHz) (DWrn^UvirC 
L K tmm'r—St 8 tf«y hlCj: USt^^ti-SCDT, 

[0080] lai 6(C^L7cJ;e)lC, /nV1/>^ 

H^^O>yi7CLK;?)\'2 F (MHz) iZmR-^tlf-m 

DO 0~D0 3 &iii#T-'-;$?DOCOT-*-^. DIO 
~D 1 3 SrM^-r- ^ D 1 ©f-*- t LTSW3Z-5. 
[0 0 8 1] LfeA^oT. li^-r-^fDO, DI^t"- 
^ti-?tL4 If- -y HT h-^;H 6mStfj:i> 

[008 2] zzx\ h-'$ijvi emm^. A)v:;i.mA^ 
2tf-yH (4P^) . Arj—fy\2i^vh (4Pgil|) ©is 
-^^{Cj:iJ=ffe)»^. ±JH>'NVL'XJi^tCMLTli, 
MvS^5«7-'-^(Cj;'J®*^?n>y^7CLK;b^F (MH 
z) tC]^$n:t^©yNVI/Xi|li3 t^^y hii, 
m'r-'^lZ^imm^ny^CLKfj^ZF (MHz) 
S#^$ti7t^©/'NVl/Xifii (2t'>yh) iiii, g/JVNVb 
:^iPi»|lILTfe^©T\ isE^NVl/XiPi^fft • 7^-^^ 
gp 1 1 (CJ: UigWC^f S3i:jf)^Tg.5„ 

[0 0 8 3] =bil^t5b; 
y hm*LTfeU. ±fif ll:f>y hi:T{44 li"-y S(C:«-f(I 

-rszttccfcu, 2t:^yh (4Pgii) ^mMiz^i-^ 

Z-tti^X^^. Z ©#^©3tffi*&t>* K «y h ^ - 
It. 01 7©J;e)tC^5tU ai 8tCf^1-J:e>H, 

-t"- ^ D 0 ©T-*- ^ D 0 0~D0 3*': (10 10) X\ 
MMr'-^D l©T-'-^f D 1 0~D 1 3 (0 1 1 1) 

T-fe^i:-rsi:, ^(Dfttatj-mmit. mi2izmizLx 
[0 0 8 4] -t^j^h^. m'^mmiv'--stizj:*mm^ 

0-y^CLK$:2F (MHz) izm^-t^t, I1I16A^ 

-bHii 9;b^6:S-7t)^-5.J:otc. i^:5[p]{cii, PiiHiSc 

ti, 8 If «y h*Mb4 tf'y MCj^'>^f •S*':, SiA?S5S7!)^2 
[0 0 8 5] <':^J(C, ^MS^T-'-^tCfc'JH^i'n-y 

i7CLK$:4F (MHz) izm^t^m^iz^^^x. m 

2 05:tflll2 1 (ca-^VNTSJi^-r-g). 



(8) 
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[0 0 8 6] jvi7.m^m • T^-4f^i®giJi 1 li. 

mMiRy'--$HZj:V4F (MHz) tl^mi^ti^t. D 

0 0~D0 1 $:®^-r-:JJDO<Z)T^-^, D10~D1 

1 5:li^T-'-^D 1C0t^-^j, D2 0~D2 1 
-^D2©T^-t9, D3 0~D3 1 SrMl^f^-^f D30 
7^-^fi:LTS(:fiBiU, vx*, H2 0lCa^-rj:e)(C, -r 
-^DO 0~D0 Itr^ (10) , 5-*-^D 1 0~D 1 1 
A'! (0 1) , 7-'-^D2 0~D2 ITS': (0 1) , -r-*-^ 
D3 0~D3 Ijb* (1 1) T'feSii-t-Si:, -^(D^HiJ] 
WMlt. 112 KC^-r J; ■^tc;^S. 

[0 0 8 7] Lt=.f}^^X. a^7=-^fD0, Dl, D 



14 



10 



*2\ DS^T'-^'JIti, *n-?tl2t:>y hT'l — ^;b4 

[0 0 8 8] ±Mlli2JS?E^ mmi^Uvi^CLK) <D 

[0 0 8 9] 
[^1] 



* 





7^-^ 






1 h'v h^ytOOPIr» 


F (1/T) 


8bit 


3bit 


5bil 


2 5 


2 F 


4bit 


2bit 


2bit 


1 6Pgr^ 


4F 


2bit 


Ibit 


Ibit 




8F 


Ibit 


ON, 0FFO2M 


2«t 



■t^^t) ®^jgfigi£s lo^zfuv^ "p^smw^^-zm. 

8t'>yM5giS (2 5 6P§ii) i)^'Z'mtAt3nX'\ttji<. :X 20 

^jfc i^im^mz 2 ffl£ij:^T'fes. 

[0 0 9 0] ^NVl/X*!^ • ^-4?^iS|Jl 1 

□ •V^'CLK) &M^-r-5'^tCj:U., iBlLiH^T-*-^? 

^gi o^ii^-rszii^tT'SSo mtf. 1 K>yh 

8 \fy hmm(Dmt)^n^^f~^^m^izit. mmi^ 

n^y^CLKS:, F (MHz) tU lK>vhS;^*J4 

LK5:, 2F (MHz) i:U 1 K«y h^fc»J 2 tf«y K 30 

4F (MHz) tU 1 K>y h^^ U 2fi(Z)ai±S: 
^f^^feVN^lCli, iii*^0<vi7CLK$:, 8F (MH 
z) ii-rS3<!;(CJ:»;, I^DM^t'-^**^?,^;^^ 
lSltCM4>ofe»JA^SOf#e>tiSlffl^^gl 0 SrH 

[0 0 9 1] ^cfe, *iQg®?^®tcfevNTtt. mm^r:^ 

SblZ, mmi^avirCLKti^F (MHz) ©^(JD/nVI/ 

CDcke){cyNVi/Xiiiii:y\°r7-{CT---^f?::9-fJLTt;, MM 
[0 0 9 2] 3C7)J;o(C. *^C7)ff^ffi(C J;ntf, tHiJ 
(c. ji^o. mmzy^jv:z.imMRW'^u-mM'kn-D 

[0 0 9 3] 0 2 2 !±, 7^^Bmmmm^^m(Dm 2 © 



[0094] ±ia^ 1 (DmmDmB^t. 

m^<mm^wmm.\zmm \^tz.^<DX'tb n i ©nsg 

[0 0 9 5] la2 2^Cfe^^T, H^fi^S4 Oli, 

spi 2s.t>Tm#^^!)c*aBisP4 i^^mrfcu, 

J«^!iaSP4 l(i, ^MgP4 2S.tKl/— !f^'6^SP4 3^ 

[0 0 9 6] H^S*fi£«!fflgP4 KD^WBA 2li, ^ 
MST-^ L 2 i: ISI^CD^^*: U-if L D5.t>*S^t^ 

1 x^-^ixr=.mm'r-^^W7.\zM'5^^x^^u- 
"^pmmsm 1 2 i »j 4^^* if l dcdibki • 

[0 0 9 7] mm^MUA 1 <7)U— >f^^^P4 3 

(du ^<*u-ifLD®ai*fLfcL/— !f^t^±^-r-g> 

mo)if^')^y 7.^-7 i-m^mx.xis^). i^-^^t^s^ 
42,{z\t. m^mmi7'-'9^t)'Kt!-^txx\^^. u-if 

7'6^6gP4 3 W L/ < L^v d<U =f > 5 ^ 

[0 0 9 8] -rT&t)^., ll^^M3SP4 1 {±. 
tCli, H 1 CD|yg®?gi|CDiii#^fi5c^gP 1 3 illsI^iOD 

-^LD(D^^mmn\zn\:,mm (xt°-K) 
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[0 0 9 9] hz^t>\ mm^msM4.nt. ^(du 
[0 10 0] m^ii. mmimi7'--5tt>-F (mhz) 

A^fb2F (MHz) \zmu\^f=M^. U-if>fe^^I54 

S T-^^ii^S^ 5:^7 o T V t.cD:«)\ 1 F >y h 4 if >v h |^ 
^= ^^c. mti, ±ia^ltC5^Lfeli^Ol K^yh2 

[0 10 1] -t^fc-fe. H^^^a4 0^^'J>^^ 
^¥tl^lCii«L;t»^, SIC, 1 K«y h^fcy 8l:f«y 

«*a5{C2fl£tt;t)T'fe^o 20 

[0 10 2] Lr=.ti^^x. x^%imt. «*s^ic2«ai 
:t;T'fes<z)-^, mmmm'-^^&F (mhz) ^ic 

?8gK51*?T^-i5fS:M*$^x-5l^iimDT, F (MH 

&.(Dmm & iiJ::^7-r § 3 1 7i"<-C$ S„ 

[0103] t f-, jfjg^gC^T-*- ^ J: ^; U-^f 
^154 SOU— tf^t^SilS&^^tS^^^, iiS 
li, U— !fJt^S@U4 3li, a#^P^y^©<J:e>?5:l^ii 30 

SSH 3 CD l/-if'7t^SiES;^)':ma®fti: n 
v>KA*^-K&^LT, l^-i/'ft, ® 

^ -5 A^;^ V ^7i!^75; ©ffffgfc J: *J y ^x. -S. 

[0 104] ta^. 3©=iv>KA;^^- Rci-g,^ 

[0 10 5] 02 3 -HIE 5 (±, if.^m(Dmmmj$mm. 

[0 10 6] i^ms&oym-mxt. ±iimio:>mM(Dmmt. 
mu(^mm^m.^m.\zmm l tz t^co-e^ v. mi <d^& 
mmtmmcDmmMVMzit. m-a^n^^i-^\^x. t 
(Dmm^msn^'-m-^^o 50 
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[0 10 7] |1I2 3^C^5V^T, W^^^gSOli, /\- 

)V7.tfi^ • "r- ^f^ssp 5 1 , imi^ iy—*fmmm 

gp I 2 2it>TS^^fi£^JLSSP 1 3 ^ $:fi|^T y , y 

• "T-^^m^ 5 1 ti, ±isii 1 oDiygoD?^^^! 
i^^/Nvi';^*s^si5 1 4 iiT-'-^^gps T^m^mk. 

[0 10 8] T-*-^^SP5 2{i, M^tf, IEI2 4tC^ 
■TJcotC, fitSa^IlIgSS 3, PWM[lIg|5 4, t^-^J 

^ 5 6{C4 vmmm'r-9i$^K±^tvzy.^^. 

[0 10 9] ij^y^^ 5 6(j:, K±-^n^m^Si^- 

1 4 ±i2ll^{C, n«y^'CLK$:N 
ig-r^ i: i: ttCia^^' □ -y i7 c L K ilia^BOIM^Lfc/N" 

*^6Atl-^tl^:fj^yh'j^mzm':S\,\X. /NVl/Xla^ 
SPl 4*^^,A:^;3tl-2»'f;^>^$:jiM$i^:T, i-jfeiot), 
/\VbX(i^giLT. PWM[El]?& 5 4 fcaiiji-^„ 
[0 110] PWM[1I^5 41C«, AVbXiii^SP14 

xmm^nyi^cLKtiiNjs-^tu 7t)^o, ■etBs^ni^ 

5 3 ;?)^e3 Ai^JSns/NVl/:^©;^!/^!!!!?:^^ LT, t^- 
[0 111] T-'-^^HI^S 5{Ctt, PWMI1ISS5 4 
5t^>yh (AC'-ISHfflf'-^f) ti^Atl^iX. 'r-'$em 

mm^ 5 5 li, z:®>'>°'7-^ffl-T^- & pv\Tv[iai^ 5 

4;6^^A:^$tl^/^V^X^ca^■^r^T/'^■;l'Xltl^ML.T, 
LT 5 tf >y hCDAVl/Xitii • /N'l^-ig-^^M^-^ 

(H^T^- /NVb;:^) 5:0 2 3 tc^ Lfe^f* U— tfSg 
tt^mp 1 2 \,ziii:fj-t^o 

[0 112] LTcti'^^X. -T-'-^^SPS 2{Cj:iJ, T' 
/SAVl/X^tC, fi[1=g^-5=-*-<5flCi^^DT, 0~7T/ 
8*T'W^i'D<y^CLK©::f:7-fe.y hS^rfS^-T-SZl 

C L K feAVb^J^if Lfcft, A-rJ-^UT 5 If-y h 

[0 113] -^-CT)^^ *llig®?^^®H^?^fi^S5 

0(Cj:4Ttf, 02 5tC5^-rj:e){C. {4*1^5-*- ^ Tb':?^ 

(^4*b^-t'-^=o 0 0 o(Z)^) . mm^- 

^fCD^^iZi^ti, ia^^'n>yi5'CLK(cj;oT^:€$ 
tU Bf^l^^n^y i'CLKra$:8^-r-2»'NVl/>^ipiPW0 

~PW7?:M^■T■*-^{CSo%^T^LT, ^mij^M 



(10) 
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[0 114] iLZ.^i3\ *||fi6o^^^^cfe^^T{i, JV\y 

[0 115] -t^S;*)*.. ^<*l/-ifLDOD)tffi:^j?ffil^ 

[0 116] ^fe, H07^*-^(7) 
[0 117] z:Ocl:e)(C, 2|s:|ISg(Z)J^ffilc<}:n«> 
[0 118] -g-OJSm, *J|«S^©®^S:J:U-S]^ 

[0 119] 112 QRumz nt. ^mmcDmmm^ 

m2Rzfm^m4: izMmir^^(Dx$>^. 
[0 12 0] *iis6®?^Mii, m3(Dmm(Dmmtmm 

[0121] 02 6 ma OUSgCOJgM^H^?^^ 

85 0 tm^(Dmmm^mizmm-^nr^/viy^m^ 
• T'-^f^Spe ocos^^liig&-:7'n<v^igT'$>u, /n* 

;i'X*§*^ ■ T-*-<5f^SP6 0{i, /NVl/Xi|ii^gpi 4 

[0122] AVb:;?.i|ii^gp 1 4 ti. ±iam 3 (Dmm(D 
mM(D^<Dt.mmcO^<DX:^''). lf|^i'o>vi'CLK5: 
Nf^S.t>*f4tillffiL;t/t;i/X$:. ■?-:5f^gp6 i{c£ij 

[0 1 2 3 J T^-^^gpe 1 (i. s^is^mg&o 3, 

PWMiag&5 4, •?-^^IlIg&5 5, *':7>^5 62i 

t>'T-*-^M^ • fi:aM'#iHli?&6 2^S:^i;tT^^■5. 
[0 12 4] ;^»'t7>^ 5 SlCli, IgS CD||S£(3DJ^®,i:|sI 

[0 12 5] fVitgiSRlHjg&5 3(CI±, ^ibiZ. JVV^m 
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tL5 'i' > h*§^(cSo'v ^T, /\";i/Xi|ii^|p i 4 
A:*$ti,S>'NVl/X5:3lM h) Si+T. PWM 

IlIi^5 4{cai:^-rSo 

[0 12 6] -r-^fffl® • ■eaM^aisF&e 2fct±, s tr 

[0 12 7] -r^fcfc-fe, y'--$tMm • iiimmime 2 
i^x-r-'Ummmb sizmij-t^ttijiz. ±&3i^ 

. TPWMIlIffi5 4{cm*1-So 

[0128] P WMmSS 5 4 {CIS. /NVb;^i|ii^gq 1 4 

=b{c, 2 h<z)Mt2eg!ei#?f^-4f ^T^-^sfftiifflF • fig 

fiJWmS&B 2;<)^^)±iH3 hCD/NVl/::^i|i^iSMT-'-^ 
ti^Ktl^tU PWMiag&5 4f±. JVXyX^^mm'r--^ 

}±m\mmi-7'- 9 tcso-v ^T{4tB®#^!I^i^ 5 3 e> a 

5 5 \Z\if,ts-t^o 

[0 1 2 9] f-*-^^lHlS&5 StCti, PWMimg&5 4 

30 5hfy NcOA-rj-^fflT^-^f^xA^atU -r-^i^ 
tHl2S 5 5 ZCD/tC-^lffiT^- ^ PWMEIK 5 4 

7b^6A;^$ti-5/NVi/Xtc^-5vNTA;i/:^iti^ilf LT, ^ 

i&Mmp 1 2 {caj:^-r-5.„ 

[0 13 0] vfzij^-ox. ^mmcDmmiz^^^xit. m 
•mmsi^-'$tRmmmiR7'-'$iizm-:s\'^x. 

^zt A'^T-^ ^ h i; =fo(c, {ag^-T-*- ^ J: ^; /t;b>^ 

40 5:, mti, fe-SVNfi, tfajft^^tc 

[0 13 1] f^*?*), EI 2 5tC:SLfeJ:e)lC. fiffiJS 

n<y i'CLKfCjcoTg^^^tU W^^' □ -y ^' C L 
5: 8^^-r&>'NVl/XiiiIPW0~PW7 

3tffi:tf?2g?^10J:e>{C, fitiOi^^h^r^fe) 
3 i:^< iti^^ji u-if L DA^^ u— y-wai:^$n&. 

D©^£iiij?i^i±. [112 5{cyfcaJ:^M?^2^t>%tt5;^M 
50 ?^3 iiLT^-ti-itC, li^^'n^yi'CLKlCiUT/ 
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[0 13 2] ^tz. mimm^y'-'$i(Dmizmcx. ^n- 

1) T% ®^;?n«yi'CLKi:LT2 F (MHz) ^'M 

T^-^f (0 0 0 0) (Dm^t. mmsiT'-st (o i o 

[0 13 3] fjijs, ±M(D^oi,z. *ll;teoD?^«|{cfe^^ 
Tli, M^^^O«;;i'CLK5:2 F (MHz) tir^t. 
1 K'V h^feycDAVl/X^itt, 2f'yh (4^) ^^mt 

i-^(DX\ -tVMv Vm^'^m^h LT*) 2 h-fo 

tt, H^^'D^yi^CLKSra F (MHz) \Z-t^%^fi. 
\-1Xt^<. 4F (MHz) tf-S#a-JC%;, 1 

K>y 1 tr'-y h (2fa) -fom^ 

U ;r71r>y MSSRltiMiiUTt;, 1 fcf>v h-Toi:^ 20 
S(DT', ^S^T^-^ilLTti. 41:f»y h*2>Mi:7i 

;^i|ii^SI5 1 4 {c J: »jJl?Sd0cJi^Stife$^xfeiB^^ n 

>y^CLK®yNVbX&gffitC, iffii{C:^T#-5 

(^T. mmsm\^-^\z]^\:,xmmm.h K>y hssjss: 

tZj:U, ^NVb^<^fi*gS:i^StC|^LT, K«yhS:?ef!5t 30 

iSfiZ^Bft itiitCJgfiSjl- ^ z ii IS^X ^ ^ „ 
[0 13 4] 112 8-02 9 (±. *li^c^M^?g^igS 
con 5 0|ISfe(Z)jeffi$:^-^HT'fe y , *^CD?^^tt. 

Sr^T^) If 5 tc*f;s;i-s t,®T-fe^„ 

[0 13 5] if.mm^mxt. ±sim4(Dm&(Dmmii 
um4(Dm^mmtmm(Dm^3^ji-izit. m~<Dr^ 40 

[0 13 6] 2fs:|^OJg«|®/NVb>^ifi^E!t • 7"- 

SI5 7 1 $:lix.TB';, T-'-^^Sl5 7 1 i±, {affiS^IS 
SS5 3, Pm4[lli^5 4, T-'-^^Hg&S 5. Tij'i?^ 

[0 13 7] tiyy^i m^m^^-^t-xti 
T, •rc^:^i'?> hfil?:;*^'; 7 3{Cfc[l±r1-S. 50 
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[0 13 8] T^-^ffiiM • '&Sf!l^llII^6 2ti, m 

UT;i^U 7 3lcaJ:^U ;<^U7 3«, Z105=-'-<5?M 
^ ■ €^fi»ilIS&6 2 7!)MiA:^J$tl^i'i-T-*'i' >i'*|i 

[0 13 9] ^ LT, ^^U 7 3ti, aS®M^©W<^ 

[0 14 0] T-'-^^ms&s 5}ctt. ±m^4 oDmm 
(Dmmiimmiz. pwmiiis& 5 4 A^e/NVi/xip^ais^x 

i: fclC, _hfHji ^ U 7 3 7b> 6> i> i -t^-i" > ^If ZEt"*- ^ 

S-dl^Ti/x-T-V^yWiELT, ;^Smi:LT5t:--y h 
[0 14 1] ■ttaio^'b. b-'LD?:»SiA,?^i^ 

5 o^^c^3v^T^i. u-ifjttt. ^U3>^^— e 
^-^cfev^T^i, Sft^A'^M^esi:. s<s^i:P{i^o 

[0 14 2] z.(Dm9m±j^%M.(r)^i^\%. -mz. m 

2 9 (a) (C|e^T'S^-rJ:e>lC, 

[0 14 3] r(Z)i^«s_ttC*5(-t-57t«®-ftl&||«-r 
§7ci*{C, 02 5 (b) JC5K-rJ:^)tC. ^M^V-'-fL 

^ElfSS 5{CJ:^J^ToT^^-g>o 
[0144] m7L\t. • "T-^^MU 1 1 

5:F (MHz) h^^^. A'-^-^SP 6 1 (i, 5 li' 
>y h 5:7;UC'6gM-r-S.OT'. i/x-f'w yifmiE^no 

ziiitx^fj:^^t)\ mimmiT'-'Snzj: vmm^ n >y 
^'CLK^, mis. 2F (MHz) fr^m^izit. 



(12) 
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-So 

[0 14 5] Z.(Dm^. ij^y^l 2lt. 

&;i=EU 6 3iCffl;0L. ^^'JVSft, -?-©ia«L 

^CLK^. Mx.tf. 4F (MHz) {C-tS=bODi;t-S 
/N°C-^g|5 6 1 (i, 1 t'>y hfe^^^^j:^^CDT^ :7 
;UyN°r7-<D5 0%^^$:4 li>y h|igPT->3i-T-*'C 

It. 8F (MHz) i:-t5^tcti, yjV/-^rj-oyi 0 
0 & 5 If- -y h pgiiT' i/ i -f^-C > i^MiE-r -5 z: 

[0 14 7] Lt=.tf^^x. mmW}h-k^iom^±-^ 

tiiE$:^f-p3t7!)-':T-^, 1212 9 (a) Izm^X^-t^^ 

[0 14 8] mm.'7^-'9m^^(^\z]t,\'f^z.t.\z 

j:*J, iii^^'n>y^CLK;6^'F (MHz) CO^fCti, 

•^{Cli, /NVbX^i^SPl 4®T^-^ti$:it^f ililt; 
\Z. /^°9-^^I5 6 iCD-^-^fiHSri^esU JilBf^i- 
T-'-f >^'*^iiE;^)^i±v^if^^ 1 0%mmt.WM.X^^Wt^\Z 

[0 14 9] si3 0{±, ^mn(Dm^m&m(Dm6<D 

[0 15 0] *iis6©?^^,{i. ±9smo(Dmm(Dmmt 

mmLfz^cox^'-). y^mmo:>mmcommizi3 \^xit. 
±ism 5 (Dmmcomm t mmo>m^§v^iz it. m-oym 

[0 15 1] 03 OlCfetNT, /Vly^mE^-'r-Si^ 

iig|5 8 Oti, /VV7.i^m.m3 1 4 i:T-'-^f^SP8 1 ^ 
mT^SiJ. T-'-^^SI5 8 Hi, ■(a^gS^RlHli?&5 3, 
Pm4|Hl^5 4, T-'-^^HESo 5, ^b-f^^oS, 
7-*-^M^- ea^MEK^e 2, ;^'t7>^7 2. ^^U 

[0 1 5 2] r2V> Kf'JfSPIU^S 2{cli, nv^ Ka*R 
fi-§-.5:t;^' 8 h" -y h CO®^-?- ^ 7i"<A* $ tlT U , =f V 

[0153] r3-^> Kf!I^3[l]g& 8 2 li, uv^ FmRm 
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i-7 — ^SrHV^KT^-^iiLT^LT. =JV> K 

[0 15 4] ^mkoymmizis^^xit. zohv^ka 

A'ttSSStiTSy, =iv>Kf!H®lHl^8 2li, nv^K 
$tLTA;t;$^iii, iimmR7'-^^^ib&^. ^ 
10 a^-rF^^{Cjlt]cE;-rs:t7ir«y Ht"-^?:, 

5 3, ^-'Si%im-imwmi^6 2Rv?7'--st^m 

SS5 5{Ctii:^j^^„ 
[0 15 5] {Sffi^[lIS&5 3li, ±iailI^tC. JVVX 

*i^Si$i 4*^«^A:/J$n■s>AVl/;^$:, t!?':?^;? s 6>{)> 

^icmiH-t^tttjiz. ::i-7y Y^mmmm 8 2^^ >b At) 

PWMEi^s 4 {cm:^7-r-5. 

[0 15 6] T-'-^fij^ • ■asfjpms&e 2{i, ±i7gc^ 
20 ^oiz. mmT'-'^^msmmRnmimmmu ^(d 

8& 5 5 \z^ti^^ i: =b{c. fifSiiMSiiXMig^Si^^ 

tlfcM^7'-<5fCD±e3 t^>y S Sr/NVbXt^^ffl-r'-^f 
h LT F WM[lIi?& 5 4 \Z^ti-t^. 

[0 15 7] pwM[gi^5 4{i. mmsmi'T-^'&jj 
"T-^wm ■ &m^mm^6 2*^e>A:^$n-5>'\';b^<ii 

^sr- ^ izm-5^ ^T, 5 3 /f)^ <b A:d $ 

30 [0 15 8] T^-^f^H^S 5li, T'-^f!f^iag& • 

fiLfif!l^[lIS& 5 2;^)^e,A:^$^l-^)>'^•'7-^ffl7'-^ 

PWMiiis&5 4 7t)^^A:tf^ti-&>'N';bxi:3v>Kf!i 
iWIUS&S 2AMiA;^^ti-g);t7-fe>y h•T■'-^5^cat5^^T 
^ LT, 5 >y h Cr>/N';i/Xi|il • /N'r? -ig-^^!if <5? 
t LT4^<*: U— y-WSlI^ggp 1 2 (Cffi^-r -So 
[0 15 9] Ltctf-DX. ^m&(Dmm\Zj^tl\t. yNVl/ 

(llI2:at>'ig3#H^) , K>y hro^Jfe^riesgilLT:^^ 

< ^ o T I. ^ < ^^^^Jvv7.Rxf&^^mmt.-t^:^m- 

ig^i-'5 ^ i: fc J: y , J: -'m-msM.<Dmm. ^-mm^zm 

[0 16 0] H3 itt. ^9im(Dmmm0mm(Dm7 (D 
M^comm-kTT^-tmx :^m&(DmMn. ±i3ig6 

h(DX&^. 

[0 16 1] yi^m^(Dmmit, ±tim6(Dm&(Dmmt 
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[0 16 2] EISKCfe^xT, JVV:!^^m^-7'-'9m 
urn 9 0 It. ^■^JiT.m^^ 14, jv^yr:A=EV9 

6 (Dm^BMO> P WMEIK 5 4 , -r- ^5?^ 

[0 16 3] /N'^y^r;*^'; 9 itcii, =iv>KA;0^ 

^^2~3 K«y h^-efeS<Z)-e, A>y7T;*=EU 9 1 
li, 2~4/WK (By t e) SS«)^4T'+4)-T'fe 

[0164] "T-mm- fiSM^mss 9 2 \z\t^ 

"r-^Kts^^— K^, JiiBA>y -7 T ^ U 9 1 ti^ibcoyi- 

SSrISSUT, ^*&ff-^$:7NVi/:^g®!&llIji&9 3{cai:^J-r 
9 4 tcai:tJ-r-g>o 

[0 16 5] 9 3 (cii, ±m9-'^fm 

■ &smmm^ 9 2 fj^^r^^w-^tr^xtj-^ti^ tt^ 

(c, ^NVi/Xifii^gis 1 4 lis^i? n >v c L K (c^Sffi 

M$&taj?&9 3 tt, "T-^wm • {imsmm^^ 2 3b>e>gf 

fiScSP 1 4 ;:?^6A;0$n-5/NVl/X$: PWMEIg&S 4jat>VN' 

;bxjfii7[as& 9 4 \<z\i^ti-t^o 

[0 16 6] /V\/7.W7^2 A\Z\t. ±^-9--^im 
Atl^tl. /VlP.m:Tmi^9 4lt, AVU>^^1^[1ISS9 3 

;^)^e)A;i/;^*'iA:*3tLSi:, T'^'t^-i' ytc^oT, aVI/ 

xiiig^sn 1 4 7b^^>©A°;i/7. & p\\T\4[m?& 5 4 icaj;^-r 

■o <i: ±;(c. T-*- ^ fiW • fSaM»[5l^ 9 2 *^ "biHTfl 

[0 16 7] -r^et)*., ^m&(Dmm(DA)V7.im^ ■ 

^U9 1ICS^, H<t-r-^fA:t?=t- K^tC, -^-^SU 50 
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S&9 4 3b^?>zi®Bi*&fI-f-2i,1il7fI-^tcil«i$-i±Ac/NVb;^ 

[0 16 8] start =0 + of f se 

t Uy^yhA) 

end (*l7'fs-^) = value + offset (.:ty 

z:3T\ V a 1 u e r'-^MM • &m.mmm^9 2 
t&'ms^-^-^a::^;^- y^mzA^^^n^mmy'-^f}-^^ 

[0 16 9] Lfc^^oT, mm^R.7'--5nz^^)mm 

^uy-^chK^F (MHz) t-t^m^. jvvy^mm 

mit. 3t:>vh (8M) -efeS®t\ -etv-rtiM^a 
«l7fi-^(C rsj ^rJD^LTffljtJUT, 

[0 17 0] ;Si2^gcS^7-'-^tCj:tJ®^^a^y 
^ C L K At^;&:-2.»^{Cti, -g-O/NVb^^^^^OPgl^ 

[0 17 1] 3®J:e)lC. *|yfe<Z)?g®acJ:tlt±; 
iW^lzjuV. WV:xtr^m^Lr. i!i^7fi#{c4: U>'^V^^ 
*^7f S/NVbT-^v O -v ^7 c L K® D ^ifi 

mjvx^X) th^mym^^^-^-tioy^xmz. =iv>fa 

[0 17 2] ^a:^^ mmz-^io^x. yN";L'7.ias& 

[0 17 3] *^©?^ffi.^cfev^T^i, av^K 
Atl=E- K^tC, ::r>'-fe>v hSS:A>y :7t;<^U 9 1 fC 

1 tC|5g-g>t;(7)T-(i^<, [112 8$)-g>V^^iEI3 0 

[0 17 4] PXt. *fgB9#{Cj;oT4'^n7^c|§^fe*f 

^\ 

[0 17 5] 

[|§BICD?*^] lf*]SllB«<Z)||0^(Z)H^^SfCj: 
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■6. 

[0 17 6] m^m2smcD9%moymm.mmmmiizj:ix 

[0 17 7] m^m3sm(D^mo:>mm.m^s^zj:i^l 
If. mms^7'—5nz^ijjvv:^m^t^^t^ztiz 
mim.t.m7iMmi:mMiz9m-t^z:tf)-X'^, 

^ztti^X'^^tt^iz. ^mmfm<^j:^izm-oxm 

[0 17 8] m^m4im(D^m<Dmmm^miz^n 

li. imm{'T-iii,z^^)jv\yp.(DmQ. -r^ts-^, #g 

ay^m. ¥^<mm^^*)~mMsmz. tt-^-o. mm. 
\zm^-t^ztts^x^^. 

[0 17 9] mmR^im(DW^(Dmwm^m.\z^ix 

•So 

[0 18 0] m»m6im.o)^moymmmi^m:izj:ti 
it. &wmR7'--inz^i)m&Lr:L&s^m^iz^]^y 
h f^iTVNVbx ztfj^x^. m^-t?>mmz 

^br=.i^Lm^■^^mmzml'rz1^\^lz K<y h ^m^-r^z 

ic, fj-^-o. m':&izm-^i-^zt:ti^x^?>. 

[0 18 1] m^m7tm<D^m<Dmmm0mmizj:ti 

m^m&Lx, mm^m^-r^zt:^-x^. ^\z. 
-D. ^izms,n<Dmm^mm-t^zttf^x^^, 

[01] :^^m(Dm^mm-kmm-r^r:Li^(Dmm^^ 

[EI 2 ] 01 (Diji^^c I'-'mmmf^^tmm^mm. 

[03] y6m^:&'/sa;b-y§»®<5^cz)j^ (a) tm 

(b) ©^^!£g®M9t^.^3^-r0. 
[04 ] 01 (Dmmms^mmUZ J; /N';i/7.iti^iiS:t>V\* 

[05] 04 (7)3^}J^(D:&ffi±CD:»^ (a) t^^-^(D 
^ (b) ®feA:^0. 

[0 6 ] -^msmmmmismmo^^ i cz)iisg<z)?gffi.&iig 
[0 7] 0 6 (DA)v:;^itsM^^§w-m(Dm^mi=m. 

[08] 07(D■7;l/^■:/^^■^^■*^^ia^:^^$^^.51i^^7'- 
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^ry^V^;:^PW0' ~PW7' 5:5^1-0, 

B^T^- ^ /NVl/X PW 0 ~ P W 7 0= 
[010] 06(7)y^•;l/Xl|ISfg^g|5®PLL?:ffl^^;S:^ 

[01 1] m6(D7'-'^^m>-m<Dmmi^, 
[01 2] 01 KDmimmRy'-'iitmmi^uyi^c 

LK^F (MHz) SrS^-rs^cDH^fe-r-rSrCDfilEit 
$:^-t0. 

10 [0 1 3 ] 0 1 2 (DM^'r- 9 \znHGrt ^%diiti}l. K^y 
[014] 01 2cZ)H^7^-^(Z>-M2:^-r0o 

[015] 014 amm.^- ^ (Dm^cD^tatKDisjzm 
mm. 

[01 6] 01 icDrnmrnffi^-iit^mm^nyi^c 
LK$:2F (MHz) kmi-t^m^<Dmm^-'S^(Dm 

[017] 016 (DW^y^- 9 \zn^-t^%^-hll K>v 

20 [01 8] 01 &ammrr-'9.<D-mk^<tm. 

[019] 01 8®®^T=-<$f®#^03tffi;tJ®Jifc'vt5i 

[02 0] 01 KDWim^si'r-'^imm'yny^o 

LK$:4F (MHz) ^mi-t^^ommrr-^om 

[021] 020 amm.'T- ^ \z^-t^%\&±iaM:X 

[02 2] immomms^'^^mfD'm^.a^msfDvm.nL 

30 [023] ii?m^(jmmsr^m.oym 3 <D^(mm-%: 
iiffl \^rzmim^Wi^m.(r>y'n v ^^^^^ 
[024] 023 Avi/xfi^ • ^- ^■^m>(mm 

[02 5] 02 4(7)mg^-?-af:«)^'!r^^ftS^ 

C03tm:;^i: M^T^- ^ P w 0 ~P w 7 0, 

[02 6] :$i§%m(Dmm.mmmw:(Dm4(D^mmk 

[02 7] 02 6(^M?mil#?T-*-^f*«^i'n>v^c 

40 LKCD2F (MHz) ?:3S^U •filgil^f-*- ^ ^b'^ To 
0 0 Oj t ro 1 0 1 J ®»^<7)^ffi;^i;®^T-*-^yt 
P W 0 ~ P w 7 $:zi^-r0. 

[02 8] imm(Dmmmmmm(Dmo(Dmi&(Dwm.k 

[029] i^i — T^^" > ^/?giES«^a)^7^*B{c jst-^ 
S)t« 5:5^1-0 (a) i:. il/^— ^^^ffllESnfe^ 

!f(7))^ft$:^-flll (b) . 

[030] :¥.^m(Dmmi^m&m.(DW, e cD^cdj^® §: 
50 mmi' r=.mmm^m.(r}n)\,7.u^ • 5=-*- ^ ^sp® 



(15) 
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1 0, 4 0. 5 0 mm^i^m. 

9 0, 5 1, 6 0, 7 0, 8 0, 9 0 jV\^7J^ 

4 1 m^^jimn> 
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1 1, 

1 2 
1 3, 
1 4 

1 5 

2 0 
2 1 
2 2 
2 3 

2 4 

3 1 
3 2 

3 3 

4 2 



PLL 

1 /N4>if ^ 



10 



20 



6 1, 7 1, 8 1 

PWMHIgS 

7 2 ij^y'Si 

9 2 f^-^fftUP-fiSSfRmilK 

FF1~FF7 D7U 'yy:7a>y:7' 
DL1~DL7 jg?iE|pl^ 

MP 

CLK H^^'D^vi^ 
D0~D7 H^f^-^ 
PWO' ~PW7' , PW0~PW7 



4 3 

5 2, 

5 3 
54 
5 5 

5 6, 

6 2, 

7 3 

8 1 

9 1 
9 3 
9 4 
LD 
PD 







mi 4] 



DATA 



eitn«8 



X POO = 0 y r 
XZME 



y D02-0 X I 

y D03 - 0 ) r 



X P05 = 0 X I 



[H2] 



[04] 
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[03] 



[05] 



II 8] 



(a) 



(b) 



(b) 




PM £sPM 



I 1 Kv h : 




APM PM 



X pop" 



X Doi-1 y 

X D02 ="0 X I 

X D03 = 1 ""X I 

X DIS^O 



[112 0] 



X D00°0 XI 



x~^Tr 



3C 



I X X I 



avp CLK 





i 










2 
























J«— • 












5 








8 

^-^ 






sen® 










SiEJt'iFPD 




















' 













[06] 



010] 



[01 3] 



a , ^ CLK- 



. 21 































11 














Fo tii 




DO ^ 


L 

Dl 




D2 


1 

si 



! T 
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1 1 



Vd 



o y ^ 

CLK - 



> CLK 



^ DLl i_ 



^ DL2 



DL3 



^ DL4 
4T/8A»2 



^ra5T/8 



^ DL5 



FF5 



P.D R Q 
CLK 



^ DL6 



FF6 



CLK 



I CLK 



l*M7T/« 



^ DL7 



FF7 



MP- 



CLK 
PWO 
PWl* 
PW2' 
PW3' 
PW4' 
PW5' 
PW6* 
PW7' 



zn 



2T/8 



4T/8 



5T/B 



6T/8 



EI9] 



CLK 
PWO 
PWl 
PW2 
PW3 ■ 
PW4 ■ 
PW5 
PW6 
PW7 



_ X . 


















i 











































! 








n 






i ^ 

i • i 










n 














|t/8 


T/8 ' T/8 


T/8 T/8 


T/8 T/s't/SI 



DO 
Dl 
D2 
D3 
D4 
D5 
D8 
D7 



X POO " y DIP X D20 X " 



X P03 y D13 X~D23 

X D04 X D14 >C!DgiZ> I 

X DOS xzp^5"">rD25~x : 

POT ^ D17 X D27 X " 



(18) 
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II 1] 



H*^D,? CLK- 



pwMsia 



1/ 



32 



II 6] 



[Ell 5] 



X POO X )rnp4o ) c 

X DPI y D21 X"^^41 > c 

X D02 "y D22 X 

X P03 ^ D23 X D43 

X DIP X D30 )r^50 X I 

X XIds1~^<"^D5T"^ 

X D12 X:D32 )r^52~"X I 

X D13 y D33 ) r"D53"^ 



1 h 



1 




















1 1 --| 1 












1 1 1 1 1 1 1 1 1 1 
1 1 i 1 1 1 1 1 1 1 
1 1 1 1 «> 1 1 1 1 


1 I I I IT 1 1 1 T 
1 1 1 1 » 1 1 1 1 1 

! ! ! 1 1 1 ! ! 1 1 


■ 1 1 










i 



DO©ttJ*flBe C^'-:^* 10010000©*^) 



[HI 7] 



it 



T 



DO 
!* 



1 



D2 D3 D4 D5 
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1 9] 



[02 1] 



1 K 


■7 S 






1 K 












































































i T/2 


T/2 





1 Ky h 


1 Ky h 


1 h 


1 K» h 






















































T/8* 


T/S 


T/4 


T/4 ' T/4 ' T/4 



SSJZi'* IMiT'-^DI© I8«5'-^D2I0 D30 

*dj*iB» iibuixiKjE xm^iKB xa^flttf? 



[02 2] 



^-,9 CLK- 



12 



/41 



[112 3] 



50 



ai3R^ o V CLK- 



4^ 



U-1f LD 
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[I2I24] 



53 



, 52 



±113 tf, h 



54 



55 



12 5] 



[02 7] 



CLK 
PWO 
PWl 
PW2 
PW3 
PW4 
PW5 
PW6 
PW7 ■ 



3 



T/8 rr/8 IT/8 



CLK 
PWO 
PWl 
PW2 
PWS 
PW4 
PWS 
PW6 
PW7 
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[02 6] 



fStt9 or^ CLK - 



14 

\ 



53 



4 • 



-56 



2 i 



2 



62 



54 



pwM[Eie 



61 



Titt6tf» h 



02 8] 



4 i 



2 



PWM ©fi 



-r — • 



55 



(22) 
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129] 



41 





mjEottoitsk 











(a) 



1/ 
1 

if 

LD 



Cb) 



HS 0] 



□ V ^ CLK- 



53 



•7-- tOSl • 



3 ^ 



82 



,62 



81 



80 



PWMHB 



> ^ 'J 



, 55 



(23) 
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mz 1] 



(3-7>K-e- KB*) 



94 



